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A typical JIT

Bytecode
ldvar “factor”
mul

interpreter

machine

X86
;assume factor==2
add %r1, %r1

AST
function(x)
  x * factor

optimizer

record

OSR

2



Speculation: Opt, fail, rinse and repeat
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any any…

‘2’ … ‘2’

any any…

num …

scale  ← function(x) {
  # assume factor == ?
  x * factor
}

fast

slow



Deoptless
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‘2’

any

number

‘3’

scale  ← function(x) {
  # assume factor == ?
  x * factor
}



On-Stack Replacement (OSR)
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scale ← function(x)
  # assume factor==2
  x + x

;assume factor==2
add %r1, %r1

ldvar “factor”
mult

scale ← function(x)
  x * factor

extract

deoptimize

synthesize

interpreter

machine

1.  From OSR to Deoptless



Optimized-to-Optimized OSR
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scale ← function(x)
  x + x

;assume factor==2
add %r1, %r1

ldvar “factor”
mult

scale ← function(x)
  x * factor

extract

deopt

synthesize

scale ← function(x)
  x * 3

;assume factor==3
imul %r1, 3

synthesize

reopt

OSR-in

1.  From OSR to Deoptless



Deoptless
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scale ← function(x)
  x + x

;assume factor==2
add %r1, %r1

scale ← function(x)
  x * factor

extract

deoptscale ← function(x)
  x * 3

;assume factor==3
imul %r1, 3

synthesize

reopt

;assume factor-double
mulsd %xmm0, %xmm1

;assume factor-complex
call cmpxMul(%r1, %r2)

Context
Dispatch

[OOPSLA’20] Contextual Dispatch for Function Specialization
Olivier Flückiger, Guido Chari, Ming-Ho Yee, Jan Jecmen, 

Jakob Hain, and Jan Vitek

1.  From OSR to Deoptless

reason, types



Example
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sum ← function() {
  total ← 0
  for (i in 1:length)
    total ← total + data[[i]]
  total
}

2. Implementation

int int  num int  num any

int int
      real

int
      real
      any

int
     real
     any

…

Ř     r-vm.net



Experiments
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Handling Random Deopts

3. Evaluation

● Example programs
● Compare with 

sampling-based 
approach

● Synthetic benchmarks



OSR + CD = Deoptless

;assume factor==2

scale ← function(x)
  x * factor

;assume factor==3

;assume factor-double

;assume factor-complex

Context
Dispatch

OSR-in n : 1 OSR-out


